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Introduction
This paper is concerned with the effects of cash and in-kind transfers on labour supply where there are costs associated with the receipt of such transfers. In-kind transfers are widespread and extensive: housing, childcare and nutrition are commonly provided in this way. However, despite their widespread use there is very little empirical evidence that addresses the effects of in-kind transfers on labour supply. This is in stark contrast to the wealth of evidence on the labour supply effects of means-tested cash transfer programmes.
An important attribute of means-tested programmes is that participation in them is seldom 100% of the eligible population because of the costs associated with claiming and/or receiving the transfers. These costs may be real (transactions costs) or psychic (in the form of stigma), and there may be informational deficiencies that also contribute to this problem. The costs may be fixed (i.e. independent of the level of eligibility) or variable. In any event, programme participation is liable to depend on the level of entitlement and it seems likely that this applies to both cash and in-kind transfers.
In practice, cash transfer programmes are often supplemented by in-kind transfers. Yet it is often thought that cash is preferable to in-kind transfers on theoretical grounds. Thus, conventional wisdom has it that cashing out an in-kind programme would raise the welfare of recipients. It follows that cashing out an in-work in-kind transfer programme ought to make work more attractive. However, means-tested transfer programmes impose costs on recipients and the key to understanding why the conventional wisdom is not necessarily true is to realize that the alternative to inefficient in-kind transfers is not cash, but some other programme that gives cash which has some costs associated with it.
The objective of this paper is to measure the effect of in-kind transfers on labour supply, relative to cash transfers, allowing for transfer programme non-participation. We do so by exploiting the observed variation in labour supply of single mothers in cross-section survey data that is pooled across a number of years that bridge an important reform to the UK welfare system. The contribution of this paper is that we allow for differential costs associated with different programmes. In particular, unlike the existing literature on U.S. food stamps, we do not impose any restriction on the costs associated with in-kind programmes compared to cash programmes. Our results suggest that, although there is considerable inefficiency with in-kind transfers, participation in cash transfers can impose even greater costs than the in-kind programmes that we consider here. Thus, our findings support the idea that in-kind transfers could have an important place in the portfolio of policy options.
We model the effect on labour supply of several transfer programmes relevant to single mothers in the U.K.: Family Credit is an in-work cash transfer; Income Support is out-of-work cash; Housing Benefit for those with high housing costs and low income; Welfare Milk Tokens for low income families with pre-school age children; and Free School Lunches for children of school age in low income families. We exploit a 1988 reform to Family Credit where cash was increased but conditional eligibility to Welfare Milk Tokens and Free School Lunch was lost.
Here, we adopt structural assumptions on preferences to allow us to identify the costs, borne by the single mother, associated with each transfer programme and so enable us break down the effects of the 1988 reform into those due to changes in cash programme entitlement levels and those due to changes in the in-kind programme eligibility rules. Our structural model has two advantages over and above a strictly reduced form approach, such as difference-in-differences, which would only enable us to describe the gross effects of the reform. First, we are able to quantify the costs associated with participating in different welfare programmes. Secondly, we can compare the sensitivity of behaviour to variations in earned income across labour market states with responses to variations in each form of welfare programme income. This allows us estimate the relative work incentive effects of cash versus in-kind transfers.
Literature
The existing literature on the effects of in-kind transfers on labour supply is sparse, despite the heavy expenditures that are devoted to such transfers. Several of the published papers that are directly concerned with this issue follow Moffitt (1983) and adopt a structural approach to estimation: Fraker and Moffitt (1988) and Keane and Moffitt (1998) investigate single mothers, while Hagstrom (1996) considers the effects on the labour supplies of married couples. Such structural modeling makes explicit assumptions about the nature of preferences and identifies preference parameters from variations in budget constraints across households. Each of these papers adopts discrete choice modeling approaches to labour supply but effectively impose the assumption that in-kind transfers are equivalent to cash. In addition, most studies assume that labour supply choices can be "ordered" in the sense that a fall in the preference for leisure implies that the individual's choice of labour supply status would rise monotonically. The implication of this ordering assumption is that if full-time work is preferred to non-participation, then so too is part-time work. As a result, it is not necessary to make utility comparisons between all possible alternatives, only adjacent ones. However, if budget constraints contain non-convexities, as is most often the case for single mothers, a fall in a preference for leisure might result in an individual switching from non-participation to full-time work rather than to part-time work.
All recent static labour supply and programme participation research, for example by Keane and Moffitt (1998) , Hoynes (1996) , and Brewer et al. (2007) , adopt a discrete choice approach. The first paper uses an ordered probit Random Utility Model. Hoynes (1996) and later work estimates multinomial logit models and relaxes the Independence of Irrelevant Alternatives restriction by including an additive stochastic term in the utility associated with each possible choice. Hoynes (1996) considers participation in a single programme (AFDC-Unemployed Parents) together with husband and wife discrete choice labour supply.
The structural papers which consider food stamps find that they have small and insignificant negative effects on labour supplies. 1 In contrast, a recent paper, by Hoynes and Schanzenbach (2007) , which is concerned exclusively with food stamps, exploits the staggered introduction of the programme across U.S. counties to estimate its effect using a difference-in-differences methodology. They use the U.S. Panel Study of Income Dynamics to estimate the effects on hours of work and participation and they find economically large, but statistically insignificant, negative effects on the probabilities of labour force participation. They go on to use the Census data and find economically small, but statistically significant, negative effects. Most recently, Manchester and Mumford (2011) develop a structural model of labour supply and welfare programme participation that they use to estimate the costs associated with participating in two US in-kind programmes using a sample of single mothers. They provide estimates of the fixed costs of participating in each programme separate from the marginal cost for each programme. They find large implied psychological costs to both programmes. Identification in their model comes entirely from the structure that they impose and the non-linear budget constraints that individuals face in their single cross section of data. Our own work parallels this recent US research in several ways but we exploit variation in the budget constraint across pooled cross sections that is driven by an important reform for identification.
Transfer programmes in the U.K.
Income Support is intended to ensure that household incomes do not fall below some minimum and so is effectively an out-of-work cash transfer programme. For single parents eligibility to Income Support does not require them to be available or searching for work: that is Income Support was paid to single parents who were labour market non-participants as well as those declaring themselves to be unemployed. Entitlement to Income Support depends on the number and ages of children and it imposes a 100% implicit tax rate on all sources of household income above some minimal level of earnings. Family Credit was payable to low income families but only if hours of work exceed some level (24 hours over the period of our analysis). Housing Benefit covers a proportion of the rent and rates (a local property tax) dependent on income and is something of a hybrid between cash and in-kind because it was typically paid in cash but with notional hypothecation. Apart from Housing Benefit, the other main means-tested in-kind transfers are for low income households with children. Free School Lunches are an in-kind transfer to households with school-aged children. Welfare Milk Tokens are an in-kind transfer to households with pre-school children 2 . Welfare Milk Tokens were available for each child under age 5, and could be exchanged for a pint of milk a day. Free School Lunches were available for each school-aged child during school days. Hereafter Free School Lunches and Welfare Milk Tokens together are denoted child nutrition programmes. We choose to group the two nutrition transfers together because they are similar in nature, they are targeted at children, and are both reformed together. Identification of their separate effects would have to rely on subsets of households with either only pre-school children (for milk) or only school age children (for free school lunches). These subsets would be too small to allow for precise estimation. While Income Support has an unambiguously negative effect on work incentives, Family Credit exhibits a notch in the budget constraint, at the minimum level of hours for eligibility, which increases the probability of working this level of hours (although, because Family Credit is means tested, it may act as a disincentive to working longer hours). Prior to the 1988 reform both Income Support and Family Credit recipients were eligible for child nutrition programmes. Post-reform only Income Support participants were entitled, whereas Family Credit participants received cash but no child nutrition programme eligibility. The 1988 reform also involved an expansion of Family Credit so that cash entitlement levels were typically higher by approximately two thirds: average awards were around £15 per week prior to the reform and £25 after.
To clarify the way in which Income Support, Family Credit, and the child nutrition programmes might affect labour supply, Figure 1 shows a characterization of a possible budget constraint -the precise shapes will depend on a variety of circumstances such AS rent, and the number and ages of children. We assume, for simplicity of illustration, that there is no Housing Benefit entitlement (i.e. this individual lives rent free or in owner occupied accommodation) and we ignore income taxation and social security contributions. The dashed line from the origin (A-F) represents the budget constraint in the absence of the welfare programmes, with slope equal to the wage rate. The bold line A-B-C-D-E-F is the budget constraint with cash transfers pre-reform. A-B is the level of Income Support entitlement at zero hours of work. B-C is flat because Income Support is means-tested with a withdrawal rate of 100%. When hours reach 24, Income Support entitlement ceases and Family Credit becomes payable with an entitlement given by the vertical distance C-D. As hours and earnings increase, Family Credit is withdrawn at 70% along D-E until entitlement is exhausted at point E. E-F is beyond the welfare system. Pre-reform Free School Lunches and Welfare Milk Tokens are associated with both Income Support and Family Credit and the monetary value of these are denoted by the dashed-dotted lines.
Stylized Budget Constraint
The reform affects both cash and in-kind transfers above 24 hours of work. The postreform cash transfer budget line is denoted A-B-C-D'-E'-F. Changes to the cash budget line are given by the dashed line. Family Credit became somewhat more generous as denoted by C-D' , and was withdrawn at 50% along D'-E'. Crucially, in-kind transfers were lost for those on Family Credit. The monetary value of this loss is denoted by the dashed-dotted line above 24 hours. In-kind transfers are now only associated with Income Support and the monetary value of this is unchanged and is denoted by the horizontal dashed-dotted line below 24 hours. Of course, in practice, Housing Benefit, income tax and social security contribution systems overlay this figure and causes additional complexities which we ignore in this stylized diagram. However the figure conveys the essential two elements of this in-work transfer reform: an increase in cash generosity and the loss of in-kind transfers above 24 hours.
Official figures based on Family Expenditure Survey (FES) data (see Department of Social Security (1993 , 1998 ) for single parent Family Credit programme participation in 1987 are not available although the total figure for couples and single parents together was 51% of eligible cases (so-called, caseload take-up). Earlier unofficial figures in Fry and Stark (1993) are similar. Subsequent Family Credit official statistics were based on the FES data pooled over successive pairs of years and the figure for 1990/91 (1991/1992 ) is 62% (66%). Comparable 1987 figures for Housing Benefit and Income Support are 69% and 95% respectively. Clearly Housing Benefit and Family Credit have a more serious "take-up" problem than Income Support, and this motivates our approach of modeling Family Credit and Housing Benefit programme participation but assuming Income Support entitlements are always received. There are no official figures for child nutrition programme participation.
Family Credit was a welfare programme and not part of the income tax system. Claiming Family Credit involved completing a (long and detailed) form every 6 months and verifying earnings by producing three consecutive monthly (or seven weekly) pay slips. Employers were contacted to verify that applicants met the minimum hours condition if that was not apparent from the pay slips. Asset information was also required but, at least for single parents, this usually involved no more than stating that one did not have financial assets which exceeded a specific large value.
Housing Benefit was complicated because it was administered by local government offices rather than the welfare authorities, each with slightly different claim procedures and forms. Invariably the level of rent had to be verified but tenants usually had "rent books" or tenancy agreements that would serve this purpose. New applications had to be made whenever circumstances changed.
Claiming Income Support usually involved an interview at a local office of the Department of Social Security, where applicants were asked about their detailed circumstances and expected to produce substantiating documentation. Income Support for single mothers did not require that they were "available for work" so, unlike the case of the long-term unemployed, there was no requirement to "sign on" (periodically declare that one was available for work) at the local office of the Department for Employment. Income Support, Family Credit and (most of ) Housing Benefit, at the time, were paid directly into a bank account or, for those without an account, by mailing a "giro" cheque that could be cashed at Post Offices.
In contrast, in-kind transfers, because they were conditional on cash benefit receipt, simply required that applicants complete a short form detailing the number and ages of their children and verify that they were in receipt of Income Support (or also Family Credit prior to the 1988 reform). Welfare Milk Tokens were small colored plastic disks which could be exchanged for milk in shops, or with doorstep delivery services, and authorized sellers were then reimbursed by the Department of Health. They were eventually replaced by books of vouchers. Over this period, schools maintained a list of Free School Lunch eligible children, and would issue them with lunch tickets each week. Ineligible children had to buy their tickets at school each week.
The major distinguishing feature of claiming cash programme entitlements is the high costs of claiming, as indicated above, compared to the small additional costs of claiming an associated in-kind transfer. Moreover, it seems likely that in the majority of cases the only agents who knew that individuals were receiving cash transfers were the recipients themselves and government officials, while knowledge of in-kind transfer receipt was potentially shared with local shop assistants, in the case of Welfare Milk Tokens, and with teachers and peers at school, in the case of Free School Lunches. It seems likely that nonparticipation in the cash programmes by those who were eligible was largely driven by imperfect information and the transaction costs of claiming. In contrast, it seems likely that in-kind transfers may have low value for the user, in addition to any stigma, but have relatively low information/transaction costs for the claimant. In the case of Free School Lunches it seems likely that the burden of any stigma is largely borne by the child. While we refer to stigma in what follows in principle we do not rely on this interpretation of the costs -our argument is that programmes may be differentially effective because of these costs, whatever their nature.
We allow programme participation to depend on the level of programme entitlements to capture the idea of "fixed cost stigma" in the terminology of Moffitt (1983) . Moreover, our model does not require that we impose additive separability between labour supply and programme participation and it is this that allows us to capture "variable cost stigma".
Family expenditure survey data
Our data consist of 15 pooled cross-sections of the UK Family Expenditure Surveys (FES) from April 1978 to March 1992 The FES is a continuous household survey that records details of working behavior, earnings and other sources of income, and demographic information, as well as spending patterns. Over this period, the sample size is typically around seven thousand responding households and the response rate is around 70%. Our focus is on single mothers, that is, those living alone with their dependent children, because they are a major client group for welfare programmes in the UK and, in doing so, we abstract from intra-household distributional issues that would complicate any analysis of couples. Our sample of single mothers who are heads of household consists of 4527 observations from these 15 pooled cross-sections. We compute eligibility and the level of entitlement from a very detailed routine that acknowledges all relevant features of the tax, welfare and social security contribution systems including in-kind transfers. 4 The labour supply data is the response to a question about "usual" weekly hours. 5 We divide the observed data into groups according to weekly hours of work as: unemployed (UE), defined as usual hours are less than 10 and economic position (labour market status) coded as "searching for work"; nonparticipants (NP), defined as having weekly hours of work less than 10 6 and not searching for work; lower part-time (LPT) defined as an employee with weekly hours ranging from 10 to 19; higher part-time (HPT) are employees with weekly hours from 20 to 29; and full-time (FT) are employees with weekly hours 30+. Our analysis centres on the expansion of Family Credit together with the loss of inkind transfers in 1988 and Table 1 shows some summary statistics broken down by pre/post reform. There is a clear fall in positive hours from 41% to 32%. This would be consistent with child nutrition in-kind transfers having low stigma compared to the Family Credit cash but it is clear from Table 1 that other changes are occurring as well: single mothers are younger post-reform, their children are younger, and there has been a growth in the proportion renting. These changes reflect the changing drivers of single motherhood over the period -there was a dramatic drop in the proportion of widows where mothers and their children tended to be older and live in the family-owned home; towards young never partnered and middle-aged separated and divorcees who would often move into rented accommodation if they were not already renting. The fall in positive hours is driven by mothers with a youngest child of school age. There was a reduction in hours of work, conditional on participation: something we would expect if the income effect of the larger cash entitlements dominates the substitution effect associated with lowering the phase-out rate of Family Credit from 70% to 50%, and/or if there was significant costs associated with child nutrition programmes -but such a fall in hours is also consistent with having younger children, for example. Figure 2 shows the usual weekly hours of work distributions (in 4-hour bin widths) both before and after the 1988 reform. As also shown in Table 1 , there is an increase in the proportion with zero hours, and this is largely at the expense of full time work. Hourly data (not shown) exhibits reporting modes at multiples of 10 and 5 hours, and there is a pronounced spike at 24 which is the minimum hours of work requirement for receiving Family Credit. Figure 3 confirms the rise in non-participation and the fall in full-time work that is reflected in Table 1 and Figure 2 and shows no dramatic changes around the reform. This is also true when the sample is split by youngest child of school age (not shown).
Programme participation is summarized in Table 2 where the data is divided according to our definition of labour force status. The table uses usual weekly income and hours worked data to compute which households are entitled to which transfers, and uses recorded receipt to indicate who is receiving. The "take-up" rate of
Usual weekly hours distribution
Note: 4-hour bins, 0.1% have hours>60. entitlements (by which we mean receipt of a transfer programme conditional on being eligible for some non-zero amount) are computed to be 45.4% for Family Credit, 58.4% for Housing Benefit and 85.6% for child nutrition programmes (conditional on receiving the associated cash transfer). Post reform take-up rates for child nutrition programmes and Family Credit are 9% and 3% higher, but Housing Benefit take-up is unchanged. As is to be expected there are significant numbers of participants who are apparently ineligible -indicated by rows where individuals are receiving (Receiving = Y) but not entitled (Entitled = N) for mismeasurement reasons.
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Households could be in receipt of multiple transfers. The importance of multiple transfer receipt (ignoring calculated entitlement), for the welfare programmes we consider here is shown in Table 3 where we break down receipt of the various combinations of programme by labour market status. Multiple transfer receipt is obviously somewhat less frequent post-reform (not shown) because Family Credit no longer gives eligibility to child nutrition programmes. We omit Income Support from the table because the take-up rate is close to 100% and we therefore treat it as equivalent to non-transfer income for modeling purposes. The sample proportions receiving 3, 2, 1 and 0 transfers (excluding Income Support) are respectively 1.6, 6.3, 66.7 and 25.4%. While the data appears to be dominated by individuals receiving just a single transfer this is because of the low level of labour market participation. We would expect to find multiple transfer receipt for those in-work while those who are unemployed or non-participants will be on Income Support only. The sample proportions entitled to multiple transfers are much higher. 
Variations in Labour Market Status (proportions)
Note
Econometric framework
We follow much of the literature on modeling the labour supply of low-income households in approximating the continuous hours of work data by a choice among discrete alternatives. Like Hoynes (1996) and Brewer et al. (2007) , we allow for unordered labour supply choices, but we do not adopt the logit with mixing to avoid IIA but rather use the multinomial probit. That is, like Keane and Moffitt (1998) we adopt a probit specification, but we do not restrict it to be ordered. Like Hoynes (1996) and Brewer et al. (2007) we also allow for unobserved heterogeneity through random parameters. While our Random Utility Model unordered probit approach would not scale up to a larger choice set with the same ease as those based on a multinomial logit framework, it has at least the same degree of flexibility for the problem at hand. Furthermore, we control for the fact that some of those not working would rather be employed -i.e. they are unemployed. This seems particularly important since our data covers a period when there was widespread unemployment: aggregate unemployment rates reached 10% in the mid 1980's, fell to around 7% in the late 1980's and started to rise again after that.
There are four elements to our empirical model: the constraint, the specification of preferences, the specification of take-up that embeds assumptions about costs, and how the model combines to allow the identification of fixed and variable costs. We discuss each element in turn.
The income levels associated with each state constitute the constraint which contributes to the determination of the choice of labour market state. Since we only observe the one alternative that is chosen, we need to predict incomes for each state from the income in the observed state. It would be computationally demanding to estimate the incomes associated with each labour market alternative jointly with the choice among alternatives. Since we only require consistent predictions of wages in order to estimate the determinants of each state, we adopt a two-step procedure. In the first step we estimate full-time and part-time wage equations which use a reduced form for labour market status to control for the endogeneity of hours and use these estimates to predict incomes in the part-time and full-time states.
10 Income for non-participants is computed from the welfare system and observed unearned (non-transfer) income. For participants, we compute the levels of tax liability and transfer entitlement using these predicted earnings at the specific discrete levels of hours of work. The budget constraint is approximated by just four discrete labour supply alternatives: non-participation (NP), low hours part-time (LPT), high hours part time (HPT) and full-time (FT) 11 in combination with three transfer programmes: Family
Credit, Housing Benefit and in-kind transfers to children. We model the choice between 32 alternatives. These are combinations of 4 labour market states and participation in each of three transfer programmes (2*2*2). The 8 possible programme participation combinations, across the 4 labour market states yields the 32 alternatives.
Since each alternative is a composite of a labour supply state and a combination of programme participations, we maintain this structure in the decision modeling.
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In the second step, we estimate the random utility model using the predicted incomes in each state. 13 The second element of the model is preferences. Here choices between these alternatives are driven by differences in the utilities attached to them. Consistency with choice theory implies that we determine all 31 utility differences (8 alternatives involve unemployment which we do not regard as a distinct choice driven by utility maximizing considerations). Let p index each programme in the set of programmes P = {Housing Benefit, Family Credit, child nutrition programmes}. is is the income associated with the programmes P, y 0 is is other income (effectively Income Support and earned income, which we pool because the participation rate in the Income Support programme is so close to unity) 14 , and X is a vector of individual characteristics. Now consider a statistical specification which allows for random variation in behavior due to an additive disturbance and to variation in tastes,
is is unobservable utility of state s for individual i, and ε is is an alternative specific random error term. Thus, the utility gain of moving from alternative s to t is:
In a discrete choice model the set of alternatives is assumed to be common across individuals. This is a rather general specification since it allows for the possibility that the effect of entitlement on programme participation and the effect of each type of income on labour supply might differ across X and both p and s. Of course, this is far too general to be practical even though some of the types of income are not available in some of the s because of the nature of the welfare rules. Thus, we assume (as seems reasonable) that programme participation decisions over p should be affected by X and by its level of entitlement, y p , and not by the entitlement to any other programme or by one's labour market state (except insofar as entitlement varies across s). It also seems reasonable that labour supply choices should depend on X and on levels of receipt of each type of income and not on programme participation per se. Thus, we assume that labour supply is a function (which is allowed to vary across hours) of individual characteristics (which are fixed irrespective of hours), and a function (which is fixed across hours, but varies across programmes) of characteristics of alternative combinations of programmes and hours (which vary across hours and programmes). In other words, labour supply is a function of individual-specific characteristics and alternative-specific characteristics. In particular, hours comparisons are a function of demographics and incomes. As usual in this class of model, only the utility differences between the number of alternatives minus one can be identified. Since, we are implicitly assuming that the decision to participate in a programme affects welfare in the same way for all comparisons of labour market states, then utility differences between labour supply states can be expressed as
where here g(y is -y it ) is assumed to be linear 15 , and ψ = (ψ
, is a matrix of parameters of functions of differences in the levels of each type of income across pairs of states (from HB = Housing Benefit, FC = Family Credit and CH = child nutrition transfer programmes y p is À Á and other sources (y 0 is , which is Income Support and other non-transfer income)). That is, the programme participation decisions difference out of this expression. 16 We think of the ψ p 's as capturing the value that individuals attach to variations in differences in the p-type of income differences relative to ψ 0 which captures the effects of wage income on the choice of state. In particular, we think of ψ CH as capturing the discount that the individual applies to the market value of the in-kind transfers. ψ reflects the mean tastes of the sample while e ψ i is a coefficient which shows how i differs from the mean individual, and (ε is − ε it ) is an additive disturbance assumed to be i.i.d. across i but not necessarily across s. The ε is term captures taste variation (or unobserved attributes of alternatives) that is uncorrelated with the income levels -that is purely random variation. The interpretation of the parameters ω st is the gain (or loss) in utility from comparing the alternative s to the alternative t, where the latter choice is the reference, when one has the characteristics X.
To summarize, from equation (2), the probability of observing i in labour market state s is given by
The third element of our model is programme participation which is assumed to be functions (which do not vary across hours) of individual and programme characteristics: specifically, demographic variables and the levels of entitlement. Consequently programme participation can vary with labour market state, as does entitlement and eligibility. In particular, an individual i, in labour market state s will participate in transfer programme p if it offers a utility gain. This is assumed to be determined by the following latent and observed programme participation (take-up) equations:
where T pÃ is is the latent variable corresponding to observed take-up T p is of a transfer programme p (Housing Benefit, Family Credit, Chuld nutrition), which we define to be unity if i is observed to be participating in the programme p and zero otherwise; V p i is a vector of individual characteristics which do not vary across labour market states; β p is a corresponding vector of parameters; y p is is transfer entitlement which may vary across labour market states; γ p is an associated coefficient and η p is is a random error. The final element of the model is the relationship between labour supply and programme incomes which is established through the functions, g(.,.). Labour market status choices are made on the basis of these income differences, amongst other things. These differences are decomposed into Housing Benefit, Family Credit, child nutrition programmes and other (Income Support and non-transfer) income differences separately. Other income is differenced directly, whereas the differences in programme incomes are the differences in the programme participation indices, which are, in turn, a function of entitlement levels. It is straightforward to show that when comparing labour market states s and t, the difference in programme participation indices between states turns out to be a function of entitlement differences only. That is,
It is evident from equation (5) that T pÃ is has the dimension of income, and can be interpreted accordingly. Restricting programme participation to be a function of size of programme entitlements captures the idea of "fixed cost stigma" in the terminology of Moffitt (1983) . This fixed cost depends on individual demographic characteristics, V p i , so that "fixed cost stigma" varies with observed characteristics. Because programme participation is discrete it must be the case that programme participation decisions can only identify fixed costs. However, our model does not require that we impose additive separability between labour supply and programme participation.
17 Indeed, imposing the restriction ψ p = 0 allows a direct test of separability between labour supply and receipt of each type of programme income. It is this feature that allows us to capture the "variable stigma costs" that arise because, conditional on programme participation, the level of each type of income matters for labour supply and welfare. Allowing for fixed and variable cost stigma with multiple programmes is an innovation of our work. Furthermore, e ψ p i allows taste heterogeneity to vary across types of income. The model is complex, so it is useful to summarize the restrictions we have put on the labour supply and programme participation model so as to place these in the context of the literature. We assume that participation in a programme is a function of demographics and income from that programme (but not of income that might come from any other programme). This function does not vary across labour market states and while demographics do not vary across state, programme income does. Hence we obtain a programme participation index which varies across labour market states according to this function of entitlement. Exploiting the nature of the choice set and restricting programme participation functions makes the problem much more tractable without imposing further restrictions on preferences or functional form. For example, Family Credit eligibility is restricted to those in work, and child nutrition programme eligibility is restricted to Income Support recipients and to pre-reform Family Credit recipients.
The relationship between labour supply and programme participation comes through differences in incomes and functions of entitlements. We assume multivariate normality of the error terms and allow additional flexibility by estimating random coefficients on income differences. The novelty of our empirical approach is that: we allow taste heterogeneity through random coefficients; we nest additive separability of labour supply and programme participation, but impose only a minimal economic structure on the data. Details concerning stochastic specification and likelihood contributions are available online and on request from the authors.
The labour supply parameters are identified because there are households without eligibility to any transfers at any employment status: largely because they have high wages and/or unearned (non-transfer) incomes that imply zero entitlements even at low hours of work (recall that we exclude Income Support as a choice on the grounds that the take-up rate is close to 100%). The labour supply choice itself is distinguished from unemployment rationing by the exclusion of the regional unemployment rate from the labour supply functions and through joint normality. Identification of the determinants of participation in the various programmes is achieved through exogenous variation in eligibilities and entitlements. For example, time series variation in real housing costs are important in affecting Housing Benefit entitlement, and the variation in real school lunch and milk prices determine the market value of child nutrition entitlements. For both Family Credit and child nutrition programmes we exploit the fact that the data spans the reform in 1988: Family Credit entitlements were increased and associated in-kind transfers lost. Thus, our method uses both step changes associated with the policy reform and the time series variation in entitlements that using 15 years of data allows. In estimation we pool 15 years of cross-sections, and assume preferences are stable over the period having controlled for the observed drivers of sample composition and behavior described in Table 1 , together with year and region effects.
Estimates
Model estimates are presented in Table 4 . The labour supply and rationing equations (upper pane) and programme participation equations (lower pane) are estimated simultaneously. It is convenient to discuss each pane in turn as the nature of the two sets of dependent variables is different, and interpretation differs accordingly.
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In the top pane, the labour supply model has two types of explanatory variable: alternative-specific variables (i.e. income differences) and alternative invariant variables (i.e. demographics). For income differences we estimate a coefficient mean and a variance (indicated in the table by Random to indicate that these are the random parameters in the model) and for demographics we estimate only a coefficient mean (indicated by Fixed).
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Consider the fixed parameters in the labour supply model. A negative sign implies that a variable is associated with decreasing the probability of choosing between one state and another. For example, a negative coefficient on Widow in the LPT→NP equation means that being a widow makes one less likely to prefer a labour market status of non-participation than a status on lower part-time, compared to the default single /1000 and the unemployment rate, as a %, has been divided by 10. Note that all observations are single mothers so the omitted demographic profile is a never partnered or separated mother in owner occupied accommodation whose youngest child is 11-18. mother (who is separated or never married). A number of coefficients are worth remarking on. The presence of young children aged 5-10 reduces the full time probability, and pre-school aged children reduce the probability of working any positive hours (both relative to the omitted category where the youngest child is aged 11-16). The coefficients in the HPT→NP equation are not as well determined, though they are significantly different from the corresponding coefficients in the other comparisons with non-participation.
The interpretation of the random parameters on alternative-specific variables is more direct. This tells us of the impact of the difference in the income variable between states on the probability of being in any state. A positive sign on an income type variable implies that states with larger values of that income are preferred to those with smaller values. The positive coefficient, ψ , on an income difference implies that more of that income is preferred to less. As well as estimating the mean of the income difference coefficients, the variance, indicated by e ψ i , is also estimated to allow for taste heterogeneity.
Income difference coefficients are estimated by programme. These programme income differences arise through differences in y p i across different states, where p is Family Credit, child nutrition programmes or Housing Benefit. Family Credit and Housing Benefit are cash, and for child nutrition programmes we use the market value of the transfer. Since the demographic variables are alternative-invariant, what remains is a function of transfer entitlement only. These functions are comparable across programmes, and our estimates imply that Family Credit entitlement has less of a labour supply effect than child nutrition entitlement has, and Housing Benefit does not appear to have a different effect on labour supply than variation in other income. There is no reform to Housing Benefit, and identification relies on variation in real housing costs over time and across regions because the Housing Benefit formula was typically just up-rated with inflation. On the face of it, our results imply that Housing Benefit, although suffering from fixed stigma, seems to be close to cash, conditional on Housing Benefit participation.
Other (Income Support and non-transfer) income enters into the labour supply function directly. We can put the y other coefficient into some perspective by calculating the implied utility gain associated with an additional pound of other income at 0.0447 (4.474/ 100). Furthermore, the utility loss associated with working lower part time, higher part time, full time is 0.92, 1.06, 1.27 respectively, on average for the sample. We can compute a money metric of these utility differences from the mean effect of other income on utility. This values the loss in welfare from moving from labour force non-participation to lower part time at £20.56 (i.e. 0.92/0.0447) with a standard deviation of 5.14; and to higher part time at £23.69 (1.56); and to full time at £28.38 (4.47). The results suggest that the canonical economic model of labour supply is supported by the data: there is a utility gain from income and a utility loss from working that increases with hours of work -there is nothing in the econometric model that imposes such results.
When it comes to welfare income we can compare the utility gain from an extra £1 of welfare entitlement (or an extra £1 of receipt conditional on programme participation), with an extra £1 of other income. For example, the effect of £1 of extra Family Credit entitlement is zero unless it triggers programme participation in which case it is 4.152 (= 4.474 -0.3223) -which, in money metric terms, is approximately £0. 93 (i.e. 4.152/4.474) , which is what it is for those already taking up. The probability that it triggers programme participation is the marginal effect of entitlement of 0.03 (0.069 x 0.45, the take-up rate). Thus, the expected impact on someone not taking up is just 0.125 (3% of 4.152), worth £0.03. The overall expected impact is 0.03 for the 55% not taking up and 0.93 for those who are -on average an effect of approximately £0.44. Similarly £1 of child nutrition has no effect unless it triggers programme participation in which case the effect is 3.9 -in money metric terms approximately £0.87, which is what it is for those already taking up. While the expected impact is just 0.25 (6% of 3.9) -which, in money metric terms, is approximately £0.06 for someone not taking up. Therefore, the overall average effect, across the 15% who are not taking up and the 85% who are, is £0.74. Importantly, our results indicate that Family Credit is valued less than child nutrition programmes.
The results suggest that the underlying economic model is supported by the data: there are significant fixed cost stigma associated with programme participation and variable cost stigma associated with spending each £1 of welfare income. Further support for the choice of modeling framework is given by the significant correlations between the unobservables in the choice equations. Significant random parameters on the income functions support our random utility approach to accommodate taste heterogeneity.
In the lower pane of Table 4 the programme participation results are presented. Participation in each transfer programme is a positive and significant function of entitlement level. The unrestricted correlation structure which we allow across programme participation unobservables appears to be appropriate. Unobservable determinants of Housing Benefit participation are positively correlated with both Family Credit participation and with child nutrition programme participation but the unobservable determinants of Family Credit and child nutrition programmes are uncorrelated with each other. This latter finding is surprising since Family Credit gives rise to eligibility for the latter in 20% of cases in our data. A possible explanation is that those with Income Support, who are mainly out of work, have quite different unobserved characteristics. This result suggests that the nature of child nutrition transfers and their take-up is distinctive: perhaps, not surprising, since the stigma, at least in the case of Free School Lunches, is directly borne by the children.
A direct test of separability between programme participation and labour supply is a test of the significance of the programme participation indices in the labour supply functions. These tests indicate that labour supply and programme participation per se are non-separable. Non-separability is a feature of Family Credit and child nutrition programmes but not of Housing Benefit.
Ideally one would like to be able to evaluate the model by seeing how well it simulates actual events in the data, such as welfare reforms. Unfortunately, although we have a reasonably large sample we still rely on post-reform cell sizes that are sometimes quite small. Thus, there is little prospect for being able to estimate over sub-samples of the data. Moreover, we cannot treat the post-reform data as a hold-out sample to see how well the model simulates the reform, because we rely on the reform for identification. However, we can see how well the estimates enable us to track the data over time. In Figure 4 we show the predicted effects of demographic changes and the budget constraints that occurred across the reform. It is clear that the increase in the proportion of single mothers with young children, that has a large negative effect on labour supply, meant that the reform was swimming against the tide of falling labour market participation. That is, the change in demographics that were occurring over time would have implied a large increase in non-participation. However, despite the intention to increase labour supply, our estimates imply that this would, controlling for demographics, have actually been reduced even further by the reform itself. In Figure 5 we go on to compare the predicted post reform labour supply pattern with the observed post-reform pattern. This comparison shows that we are overestimating the extent of post-reform participation and, correspondingly, under-predicting post-reform full-time and higher part-time participation rates, although the discrepancies are relatively small compared to the observed change in behavior over time.
A more transparent way to examine the implications of the estimated parameters is to define a representative individual and simulate the effects of changing some of her characteristics. Our representative woman has median or modal values for all
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Note: NP=non-participation, LPT=lower part-time, HPT=higher part-time, FT=full-time, and UE=unemployed. characteristics. She has weekly other income (in 1992 prices) of £105 (including Income Support), £115, £130, £145 at non-participation, lower part time, higher part time, full time respectively; has zero eligibility for Family Credit, Housing Benefit or child nutrition programmes in any labour market state; lives in rented accommodation; has a youngest child at secondary school (aged 11-16); faces a local unemployment rate of 5%; and lives in the South East in 1992. The simulation exercise performed in Table 5 shows the response of participation in Housing Benefit, Family Credit and child nutrition programmes to changes in the levels of entitlements of each programme and to demographics. The first line is the simulated programme participation probability for our reference single mother and the subsequent three rows show how this changes in response to a £10 increase in the level of entitlement for each programme. The bold figures show the "own" effects of entitlement on participation probability -thus £10 of extra child nutrition entitlement raises the probability of participation by almost 9% compared to the 84% reference level. Housing Benefit and child nutrition programme participation respond most to increasing level of entitlement. Family Credit is only one third as responsive as Housing Benefit, despite the same low reference levels. Subsequent rows show the effect of changes in the definition of the reference single mother: adding a young child, for example.
In a similar way, we simulate labour supply responses in Table 6 for the same representative individual. That variable stigma costs have important consequences for labour supply incentives is clear from comparing the responses to the various transfer incomes with the response to other income, Y. The bold figures here show the effects of raising each type of income in a given labour market state on the probability of being in that state. That is, comparing the effect of different kinds of incomes on labour market status reveals the relative effects of the costs associated with different benefits. Other (Income Support and non-transfer) income has the largest effects: £10 added to income at labour force non-participation increases the non-participation probability by almost 6% from 31%, while £10 of Family Credit income would increase the probability by just Source: Author calculations. Note: FC = Family Credit; HB = Housing Benefit, CH = child nutrition programmes. The representative individual has a weekly income (in 1992 prices) of £105, £115, £130, £145 at NP, lower part time, higher part time, full time respectively; has zero eligibility for FC, HB or CH; lives in rented accommodation; has a youngest child at secondary school (aged 11-18); faces a local unemployment rate of 5%; and lives in the South East in 1992.
2.4%, and the same amount spent on child nutrition programmes while not participating in the labour market would increase the probability by 4%. Again it is clear that child nutrition transfers appear to be much less stigmatized than Family Credit. This may be a reflection of it being borne by the children rather than the parent in many cases; or perhaps that it is establishing eligibility for the initial cash transfer that is stigmatizing and subsequent in-kind transfer participation is less so. Furthermore, most child nutrition programme recipients (80%) also receive Income Support, and have lower incomes than Family Credit recipients. The labour supply simulations in Table 6 indicate low responsiveness to relative income differences at both lower part time and higher part time. Transfers that increase income in the higher part-time state generally do not reduce the probability of fulltime work. A crude "wage" elasticity can be constructed from the simulated effectsfor example £10 on Y NP would constitute approximately a 10% rise and this raises the NP probability by almost 6% points, or about 20% of the probability for a reference casean elasticity of about 2. A £10 rise in Y FT (about 8% rise in Y FT ) raises the probability of FT by 3.5% points (or about 8%) -an elasticity of about one. However, extending inwork transfers down to lower part-time is mainly at the expense of full time status. The last column of Table 6 shows that the unemployment rationing function appears to be working well. As more women are encouraged to participate by increasing potential inwork income levels, a larger proportion of individuals are unable to find jobs and record themselves as unemployed. Misclassifying this group as non-participants would bias downwards the labour supply incentive effects. Table 7 shows simulations of the labour supply effects of eliminating fixed and variable cost stigma from Family Credit and child nutrition programmes. The "own" effects are again emboldened. Essentially the same type of simulation exercise is performed as in Table 5 and the differential incentive effects of Family Credit and child nutrition programme income relative to other income are decomposed. To capture the idea of eliminating fixed cost stigma, we assume full participation in the transfer programme, but allow transfer income to have a different impact to other income. When we eliminate variable cost stigma, we assume that transfer income has the same effect as other income, but we allow for programme non-participation. Without fixed or variable cost stigma, child nutrition programmes and Family Credit would have the same effect as other income on labour supply. The fixed and variable cost components of stigma seem to be of about equal importance in explaining the somewhat weaker incentive effects on labour supply of child nutrition programmes relative to other income. Whereas for Family Credit, fixed cost stigma explains most of the associated weaker labour supply incentive effects. Accounting for both fixed and variable costs stigma and allowing these to differ across programmes is a new contribution, and one which we find to be empirically important.
Conclusions
In 1988 the U.K. reformed the main in-work transfer programmes for low income households with children: the value of cash transfer entitlements were increased but conditional eligibility to associated in-kind nutrition programmes for children was removed. This was a partial cash-out of the in-work in-kind transfers while out-of-work transfer entitlements were left unchanged. If we used difference-in-differences estimation it would be difficult to differentiate between the effects of the loss of in-kind with the gain in cash. Thus, we confine ourselves to estimating a structural model of labour supply and participation in multiple transfer programmes using a sample of single mothers drawn from repeated crosssection surveys that bridge the reform. We find that in-work cash and in-work in-kind transfers both have large positive labour supply effects. There is, however, some utility loss from transfer programme participation and this appears to be larger for cash than for nutrition programmes. This implies that the partial cash out of the in-kind benefits effectively reduced labour supply. We cannot, however, be definitive on why this occurs. We have no further information in our data concerning attitudes to the transfers. Nor does the data bridge any changes in the nature of the transfers that might allow us to make inferences. On the one hand, this would make our results quite specific to this context -where the change in cash receipt is experienced by one household member but the change in in-kind receipts is experienced by another. On the other hand, it would be quite common for in-kind transfers to be made to some household members while cash transfers are made to another -because of fear that there are agency effects associated with making transfers to one person on behalf another. There is clearly a need for qualitative research in this area to try to unpick the issues.
Our findings have several implications for public policy. First, we show that an increase in transfer entitlements available for part-time work has only a modest impact on the probability of working part-time, and has essentially no adverse effect on the probability of full-time work. Expanding transfer entitlements to full-time work has stronger participation effects. However, increasing the availability of in-work transfers to those lower down the hours distribution does cause moderate reductions in the probability of working full-time. This reflects the non-convexities in the budget constraints faced by single mothers.
Secondly, we find that nutrition transfers are actually more important for labour supply than the cash equivalent in cash transfer programmes. We interpret this as cash and in-kind having different values to recipients since our estimates imply that nutrition programmes suffer from only mild stigma/transaction/information costs. Several distinctive features of the programmes we analyse help to explain this difference. There are high transactions costs of claiming these cash transfers, whereas the additional transactions costs of claiming associated conditional in-kind transfers is relatively small. Regarding stigma: for cash transfers it is likely that the only others knowing about receipt were administrating government officials; while knowledge of in-kind transfer receipt was potentially shared with local shop assistants, in the case of Welfare Milk Tokens, and with teachers and peers at school, in the case of Free School Lunches. It seems likely that non-participation in the cash programmes by those who were eligible was largely driven by imperfect information and the transaction costs of claiming. In contrast, it seems likely that in-kind transfers may have low value for the household, in addition to any stigma, but have relatively low information/transaction costs for the claimant. In the case of Free School Lunches it seems likely that the burden of any stigma is largely borne by the child. Our results suggest that nutrition transfers may have a useful role to play in promoting work incentives. The 1988 partial cash-out of nutrition transfers in-work is thus shown to have reduced labour supply -quite the opposite to what was intended.
Third, however, we find evidence of statistically significant, and not inconsiderable, stigma/ transaction/ information costs which implies that in-work transfers are not as effective at countering the disincentive effect of out-of-work transfers, or at countering poverty amongst the working poor, as they might otherwise be. If it were possible to reduce these costs associated with transfer programmes, this would have an important impact on the labour force non-participation rate for single mothers, it would imply large savings in government expenditure on Income Support payments for those not working, and it would increase the welfare of those in receipt of transfers. Finally, we demonstrate that even though there is Pareto-inefficiency associated with in-kind transfers, such transfers may have a place in the policy portfolio because the alternative may be an even more inefficient cash transfer programme.
Of course, our estimates are conditional on unobserved attributes of the U.K. transfer system. Thus, one could not generalize from our estimates to another country. Furthermore, our analysis is not simply cash versus in-kind because the programmes we consider differ according to whether they are in-work or out-of-work transfers and in-kind nutrition versus in-kind non-nutrition But there is a general point that remains -differential costs associated with different transfers can easily exist and can make a difference to behavior. The U.S. trend of moving away from cash programmes towards in-kind may not be as inefficient as it first appears, and the estimates here suggest that such differential costs of in-work transfers might be exploited to raise labour force participation in the U.K. at no cost to the government. The results also imply that raising the costs of out-ofwork welfare might also promote labour force participation. That is, a policy of cashing out the eligibility for in-kind transfers for those on out-of-work transfers, instead of those on in-work cash transfers, would have better served UK work incentives. 2 See Currie (1996) for an exhaustive review of U.S. in-kind transfers. 3 It is difficult to use data prior to 1978 because of the absence of education information, used in the estimation of wage equations, and data beyond 1992 does not contain appropriate information about housing costs to deal with changes in the local tax system that occurred at this time. Moreover, from April 1992 the minimum hours of work requirement for Family Credit was reduced to 16. 4 The routine is based on the Institute for Fiscal Studies' TAXBEN computer programme but deals with all of the changes that have taken place between 1978 and 1992. See Johnson et al. (1990) for details of TAXBEN. Moreover, we allow for wages to be determined differently across employment states because of the large differential between part-time and full-time wages rates that is a feature of the U.K. labour market (see Ermisch and Wright (1991) ). 5 Family Credit eligibility is based on a history of hours of work at claim time and responses to the "usual hours worked" question might not match the required history. However, it seems likely to be better than using current hours of work because current receipt will depend on hours of work in the past when eligibility was established -usual hours may better capture this. Furthermore, our eligibility and programme participation measures calculated on this basis seem to fit well with published aggregates. 6 We choose 10 rather than 0 because a small number of single parents do record very low levels of hours which we think is associated with casual activity such as babyminding. Our estimates are not sensitive to the precise definition of non-participation. The Income Support system does incorporate an "earnings disregard" that allows small amounts of income to be earned without affecting Income Support entitlement. 7 In the case of Family Credit there is a small proportion of the not entitled who are receiving (2.5%) and this arises because there is no requirement to report changes in circumstances once eligibility is established and eligibility lasts for 6 months before it needs to be re-assessed. For CH there are further measurement difficulties: the reform resulted in a delay of up to six months while those who were in receipt of Family Credit got reassessed and then lost their conditional eligibility to CH transfers; there was some local authority discretion in the provision of nutrition transfers to children at school; and disabled children may be eligible but we cannot observe this in our data. Together these factors probably account for most of the ineligible CH participants. Housing Benefit has the largest proportion of participating ineligibles (9.3%). Fry and Stark (1993) point out that this is largely because of processing delays that resulted in payments being made in arrears so that some households are currently observed to be in receipt for Housing Benefit but not entitled on the basis of current circumstances. This measurement error is unlikely to be correlated with our measures of other sources of income, but will reduce the precision of our Housing Benefit participation estimates. 8 Only 1% record receipt of Income Support and Family Credit at the same time, and just 6% record Income Support and HB. Table 3 shows small numbers on Family Credit who have a labour market status of UE or NP which is inconsistent. In our econometric analysis we respect the observed data but because we assume that choices depend on levels of entitlements we will be unlikely to predict someone choosing a point of zero entitlement. Note that we treat Income Support as equivalent to non-transfer income; but some individuals who record themselves as UE or NP receive Unemployment Benefit (sometimes plus Housing Benefit) rather than Income Support. Unemployment
Benefit is conditional on searching for work but is not actually means tested. Thus, single parents with some asset income, perhaps child support (although this was rather uncommon during this period), might be better off on Unemployment Benefit and Housing Benefit than on Income Support. Since we treat Income Support as equivalent to non-transfer income, and since Income Support and Unemployment Benefit are effectively interchangeable, since there was no obligation to search for this group, we treat Unemployment Benefit and Income Support as equivalent. 9 Recall that Income Support receipt is not included in Table 3 . Consequently multiple receipts are understated, for example, 80% of CH recipients also receive Income Support. 10 The specification for the determination of wages is logw
where h stands for part time (both higher and lower) and full time work. We estimate the wage equations by including the Mills Ratios from a Bivariate Probit model of participation vs. non-participation and full-time vs. part-time work conditional on participation. We include the level of unearned income in the reduced form labour force status equations but not in the wage equations to achieve identification. Other covariates included in the reduced from selection and wage equations are education, a quadratic in experience, numbers and ages of children, region and year dummies. MaCurdy et al. (1990) show that inconsistent estimates may result from using predicted gross wages in a non-linear second stage labour supply equation. One solution is to integrate out the prediction error in the wage equations, at the cost of increasing the dimensionality of the estimation problem. Van Soest (1995) does this for the Netherlands, on top of a much simpler logit structure, and finds labour supply elasticities to be unchanged. 11 We compute their incomes at 6, 16, 26, and 36 hours. 12 The Family expenditure data we have access to contains hours of work, and for those with zero hours of work, whether or not they are unemployed (i.e. seeking work). We model hours of work as a choice between four discrete alternatives: nonparticipation, low hours part-time, high hours part-time and full time work. For those who are not unemployed, we assume that they are observed in their most preferred labour market state. For those with zero hours who are unemployed, we assume they reveal themselves to not be in their most preferred labour market state. Note that we are not introducing a new discrete alternative. We use the information on unemployment to distinguish among the preference orderings of those working zero hours: that the unemployed would rather be working at the going wage rate, so zero hours is not the most preferred labour market state for the unemployed. In doing this we follow Blundell et al. (1987) and others who use this information to discriminate between non-participation and unemployment. This is important because women who are unemployed are not observed to be in their most preferred state, and must be classified appropriately in a choice model. For the purposes of labour supply modeling this group is assumed to reveal, by stating that they are searching for work, that some positive hours state is preferred to zero. Furthermore, individuals observed in any positive hours labour market state are assumed to prefer their observed state to all alternatives and are not rationed in exercising this preference. They are distinguished by the following reduced form latent and observed unemployment rationing equations R i ¼ 1 if R Ã i ≡Z i τ þ υ i > 0; and 0 otherwise, where R* is the latent variable describing the rationing process, and R i is the observed outcome, which we define to be unity if i is observed to be not working and searching for work and zero otherwise. Z is a vector that includes demand side variables, τ is a corresponding vector of parameters, and υ i is a random error. While this is an extension that has not previously been considered in the literature concerned with joint labour supply and programme participation, we consider it important here because we would otherwise understate the extent of programme non-participation. 13 In common with the literature, we do not take into account errors in classification which may arise through mis-measurement of transfer receipt or errors in calculating eligibility. We appeal to our good match with aggregate data and our adoption of precise entitlement calculations to support this. See Poterba and Summers (1995) for a treatment of errors in classification in the context of unemployment transitions. 14 Ideally we would unbundle Income Support receipt from other sources of unearned income at zero hours in order to distinguish programme participation costs. However we lack variation in Income Support programme participation in our data in order to identify such a distinction. 15 The choice of g(.) is arbitrary. Brewer et al. (2007) use a quadratic utility function in their analysis of the successor programme to Family Credit, but here we find that a linear local approximation can be accepted. 16 This would not be the case if programme participation impacted directly on labour supply apart from through the budget constraint -for example, if claiming a transfer took a lot of time and this reduced labour supply. We ignore this possibility here because once a claim is made the eligibility lasts for 6 months unless circumstances change. So claiming and reclaiming is infrequent and will have little effect on an average week. 17 Non-separability means that programme incomes directly affect labour market status in addition to its effect through income levels at each state. Note from Equation (5) that although the terms in individual characteristics cancel out, the error terms do not. These terms carry through into the variance of the labour supply function (see the Appendix available online, or from the authors on request). 18 The sensitivity of the labour supply model estimates to the hours grouping was tested. Parameters were not significantly affected by altering the lower part time and higher part time criteria, until higher part time reaches 35 hours, which effectively brought the fulltime hours of work peak into the higher part time range. 19 The rationing equation contains year and region effects and the regional unemployment rate data features relatively little relative variation so it is not very surprising that it does not appear significant in the rationing equation. Nonetheless, we feel it appropriate to allow for the distinction in the model because whether individuals declare themselves as UE or NP will still depend on the financial attractiveness of working -which we demonstrate in a later simulation.
